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(54) MEDICINAL COMPOSITIONS 

(57) To provide a pharmaceutical composition com- 
prising a macrolide compound, such as tricyclic com- 
pound (I) or its pharmaceutical^ acceptable salt, a 
dissolution/absorption promoter, a pharmaceutical 
base, and optionally a compatibilizing agent and/or a 
thickener. It is satisfactory in stability and absorption 
kinetics and/or a low irritation potential. 
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Description 
Technical Field 



application in the therapy and prophylaxis of various diseases of the sk.n. 
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(I) 



20 

(wherein each of adjacent pairs of R 1 and R 2 , R 3 and R 4 , and R 5 and R 6 independently 

(a) is two adjacent hydrogen atoms, but R 2 may also be an alkyl group or 
25 (b) may form another bond formed between the carbon atoms to which they are attached; 

R 7 is a hydrogen atom, a hydroxy group, a protected hydroxy group, or an alkoxy group, or an oxo group 
together with R 1 ; 

R 8 and R 9 are independently a hydrogen atom or a hydroxy group; 
30 R 10 is a hydrogen atom, an alkyl group, an alkyl group substituted by one or more hydroxy groups, an alkenyl 

group, an alkenyl group substituted by one or more hydroxy groups, or an alkyl group substituted by an oxo 
group; 

X is an oxo group, (a hydrogen atom and a hydroxy group), (a hydrogen atom and a hydrogen atom), or a group 
represented by the formula -CH 2 0-; 
35 Y is an oxo group, (a hydrogen atom and a hydroxy group), (a hydrogen atom and a hydrogen atom), or a group 

represented by the formula N-NR 11 R 12 or N-OR 13 ; 

R 11 and R 12 are independently a hydrogen atom, an alkyl group, an aryl group or a tosyl group; 
R 13 , R 14 , R 15 , R 16 , R 17 , R 18 , R 19 , R 22 and R 23 are independently a hydrogen atom or an alkyl group; 
R 24 is an optionally substituted ring system which may contain one or more heteroatoms; 

40 n is an integer of 1 or 2; and 

in addition to the above definitions, Y, R 10 and R 23 together with the carbon atoms to which they are attached, 
may represent a saturated or unsaturated 5- or 6-membered nitrogen, sulfur and/or oxygen containing hetero- 
cyclic ring optionally substituted by one or more groups selected from the group consisting of an alkyl, a 
hydroxy, an alkoxy, a benzyl, a group of the formula -CH 2 Se(C 6 H 5 ), and an alkyl substituted by one or more 

45 hydroxy groups. 

[0012] Preferable R 24 may be cyclofC^y) alkyl group, and the following ones can be exemplified. 

(a) a 3,4-di-oxo-cyclohexyl group; 
so (b) a 3-R 20 -4-R 21 -cyclohexyl group, 
in which 

R 20 is hydroxy, an alkoxy group, an oxo group, or a -OCH2OCH2CH2OCH3 group, and 
R 21 is hydroxy, -OCN, an alkoxy group, a heteroaryloxy which may be substituted by suitable substituents, a - 
55 OCH 2 OCH 2 CH 2 OCH 3 group, a protected hydroxy group, chloro, bromo, iodo, aminooxalyloxy, an azido group, 

p-tolyloxythiocarbonyloxy, or R 25 R 26 CHCOO-, 
in which 
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R 25 is optionally protected hydroxy or protected amino, and 
R 26 is hydrogen or methyl, or 
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R 20 and R 21 together form an oxygen atom in an epoxide ring; or 

thyl. A preferred example is a 2-formyl-cyclopentyl group. 
[0013] The definitions used in the above genera, formula (!) and the specific and preferred examp.es thereof are 

a straight or 

Eedc^^^^ 

butyl, isobutyl, pentyl, neopentyl and hexyl. branched chain aliphatic hydrocarbon res- 

iomethyl group, most preferably methylthiornethyl group: trimethvlsiM triethylsifyl, tributylsilyl, tert-butyldimeth- 

trisubstituted silyl group such as a W»*&f** 1 !SiSSS2ffi eShenylsHyl propyldiphenyteilyl, 
y^Urt-tert-buty^^ 

tert-buty.diphenyls.lyl, etc.), more preferabty n(C, QjJ W' group , 4 acyl 

?ooTs"ple S o.«hea.,hat,cacy,groups r 

substiluents such as carboxy, e.g., formyl, acetyl, prop.onyl. butyry,, 

carboxyacety., carboxypropionyl, carboxybutyryl ca * ox y»'^ 

optionally having one or more suitable subs " u ^ menthy- 
onyl. cycloheptyloxybutyryl, menthyloxyacetyl, ^^P^^ or more suitable substituents 

.oxyhexanoyUtc.acamphorsu^^ 

such as carboxy or protected carboxy, for ^^'^^ '^mo^, carboxypentylcarbamoyl, carboxy- 
bamoyl. carboxyethylcarbamoyl. ^^^r^^r^^ <■* 
hexylcarbamoyl. etc.), n l™ e ^»Wl° I ' ro0ny |p r0 p ylcarbamoyl, triethy.silylethoxycarbonyl- 

uents such as nitro. e.g., benzoyl, toluoyl, xyloyl, napnthoyi benzenesulfonyl, tolue- 

luoromethyl-2-propoxy-2-phenylacetyl, etc. alkanovl qroup optionally having 

[0022] More preferable acyl groups among the aforesard acyl A^^f ^g'^ * ^hoTsulfonyl 
carboxy, cycMCs^alk^-C^lkanoy. 
group. carboxy^C,-^,^^ group ^SJStaSiSKJ^P Sving halogen, or phenyliC,- 
« benzoyl group optional* hav.ng one or two j*o gro ^^^^LgtoL, the most preferable ones are 

nyl and 2-trifluoromethyl-2-methoxy-2-phenylacetyl. 
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[0023] Preferable examples of the "5- or 6-membered nitrogen, sulfur and/or oxygen containing heterocyclic ring - 
include a pyrrolyl group and a tetrahydrofuryl group. 

[0024] "A heteroaryl which may be substituted by suitable substituents" moiety of the "heteroaryloxy which may be 
substituted by suitable substituents" may be the ones exemplified for R 1 of the compound of the formula of EP-A- 

5 532,088, with preference given to 1 -hydroxyethylindol -5-yl, the disclosure of which is Incorporated herein by reference. 
[0025] The ticyclic compounds (I) and its pharmaceutically acceptable salt for use in accordance with this invention 
are well known to have excellent immunosuppressive activity, antimicrobial activity and other pharmacological activities 
and, as such, be of value for the treatment or prevention of rejection reactions by transplantation of organs or tissues, 
graft-vs-host diseases, autoimmune diseases, and infectious diseases [EP-A-0184162, EP-A-0323042, EP-A-423714, 

w EP-A-427680, EP-A-465426, EP-A-480623, EP-A-532088, EP-A-532089, EP-A-569337, EP-A-626385, WO89/05303, 
WO93/05058, W096/31514, W091/13889, W091/19495, WO93/5059, etc.), the disclosures of which are incorporated 
herein by reference. 

[0026] Particularly, the compounds which are designated as FR900506 (=FK506), FR900520 (ascomycin), 
FR900523, and FR900525 are products produced by microorganisms of the genus Streptomyces . such as Streptomy- 

15 ces tsukubaensis No. 9993 [deposited with National Institute of Bioscience and Human Technology Agency of Industrial 
Science and Technology (formerly Fermentation Research Institute Agency of Industrial Science and Technology ), at 
1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki, Japan, date of deposit October 5, 1984, accession number FERM BP-927] 
or Streptomyces hygroscopicus subsp. vakushimaensis No. 7238 [deposited with National Institute of Bioscience and 
Human Technology Agency of Industrial Science and Technology (formerly Fermentation Research Institute Agency of 

20 Industrial Science and Technology ), at 1 -3, Higashi 1 -chome, Tsukuba-shi, Ibaraki, Japan, date of deposit January 1 2, 
1985, accession number FERM BP-928][EP-A-01841 62]. The FK506 (general name: tacrolimus) of the following chem- 
ical formula, in particular, is a representative compound. 
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40 



Chemical name: 1 7-allyl-1 , 1 4-dihydroxy-1 2-[2-(4-hydroxy-3-methoxycyclohexyl)-1 -methylvinyl]-23,25-dimethoxy- 
13,1 9,21 ,27-tetramethyM 1 ,28-dioxa-4-azatricyclo[22.3.1 .0 4>9 ]octacos-18-ene-2,3,10,1 6-tetraone 

45 

[0027] The preferred examples of the tricyclic compounds (I) are the ones, wherein each of adjacent pairs of R 3 and 
R 4 or R 5 and R 6 independently form another bond formed between the carbon atoms to which they are attached; 

each of R 8 and R 23 is independently a hydrogen atom; 
so R 9 is a hydroxy group; 

R 10 is a methyl group, an ethyl group, a propyl group or an ally! group; 
X is (a hydrogen atom and a hydrogen atom) or an oxo group; 
Y is an oxo group; 

each of R 14 , R 15 , R 16 , R 17 , R 18 , R 19 , and R 22 is a methyl group; 
55 R 24 is a 3-R 20 -4-R 21 -cyclohexyl group, 
in which 

R 20 is hydroxy, an alkoxy group, an oxo group, or a -OCH 2 OCH 2 CH 2 OCH3 group, and 
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R 21 « huHraxv OCN an alkoxy group, a heteroaryloxy which may be substituted by suitable substituents, a - 
^S;^ ^ hydroxy^, ch.oro. bromo. iodo. aminooxalyloxy, an az.do 9 rou P . 
p-tolyloxythiocarbonyloxy, or R 25 R 26 CHCOO-, 
in which 

R 25 is optionally protected hydroxy or protected amino, and 
R 26 is hydrogen or methyl, or 

R 20 and R 21 together form an oxygen atom in an epoxide ring; and 
n is an integer of 1 or 2. 

[0028] 1* ™* p*«— «** =»»«»* o) «■ '» ; ™* r^JTSSST halw "~ 

ciosure of which is incorporated herein have a similar basic Le ., tricyclic 

cm. « .IK.. ™« s,» S «* as — »> " s ^^^^r*.^W-~-««**' »«• 

be conformers and one or more stereoisomers sucn h a { macrolide com- 

atom(s) or double bond(s), and such conformers and Jf™^^ 

yldecyl dimethyloctanoate, octyldodecyl neodecanotate, etc.). 
» ' Sf^aZ'dlrnathy. adipate. diethyl adipate, diisopropy. adipate, diethy, sebacate. diisoprop* sebacate, 
dipropyl sebacate, diethyl phthaiate, diethyl pimelate, etc.) 
Lower alkylene carbonates 
(propylene carbonate, ethylene carbonate, etc.) 

55 l003 41 in this invention, the dissolution/absorption promoters feted above can be used each independently or in a 
"EES* diethy. sebacate is the most preterable dissolution/absorption promoter in case of considering 
ESy JESS* of the active ingredient, and/or smell, color and touch of the compost. 
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[0036] The amount of said dissolution/absorption promoter in the composition is not particularly restricted but 
should be large enough to dissolve the macrolide compound and/or promote its percutaneous absorption. For example, 
its amount is preferably 0.1-50% (w/w), more preferably 0.5-30% (w/w), still more preferably 1-20% (wAv). 
[0037] The pharmaceutical base for use in this invention is not particularly restricted provided that it is compatible 

5 with the other ingredients in the composition and even capable of dissolving the thickener. Particularly, hydrophilic 
bases capable of dissolving both the macrolide compound and the said thickener are preferred. As such, hydrophilic 
glycols such as lower alkanediols, e.g. ethylene glycol, propylene glycol, and butylene glycol, are particularly preferred. 
The amount of the pharmaceutical base in the composition of this invention can be judiciously selected according to its 
need. Further, it is possible to control the percutaneous absorption of the macrolide compound, by mixing a suitable 

10 amount of hydrophilic polymers such as polyethylene glycol with the pharmaceutical base. 

[0038] The compatibilizing agent for optional use in this invention is a substance which improves the compatibility 
of the dissolution/absorption promoter with the pharmaceutical base and, as such, includes but is not limited to the fol- 
lowing. 

is - Alcohols 

(isopropyl alcohol, ethanol, oleyl alcohol, cetanol, stearyl alcohol, 2-octyldodecanol, etc.) 
Diethylene glycol mono(lower)alkyl ethers 

(diethylene glycol monoethyl ether, diethylene glycol monobutyl ether, etc.) 

20 [0039] The most preferred of all are diethylene glycol mono(lower) alkyl ethers, among which diethylene glycol 
monoethyl ether is particularly preferred. And in case that diethylene glycol monoethyl ether is used, good cutaneous 
retention of the macrolide compound can be expected. The formulating amount of said compatibilizing agent is not par- 
ticularly restricted provided that it is added in a sufficient amount to improve the compatibility of the dissolution/absorp- 
tion promoter with the pharmaceutical base and, as such, may for example be 1-30% (w/w), more preferably 2-20% 

25 (w/w), most preferably 5-1 5% (w/w). 

[0040] The thickener which is used optionally in this invention is not particularly restricted provided that it is phar- 
maceutically acceptable and capable of imparting viscosity to the pharmaceutical base, thus including the following 
organic and inorganic water-soluble macromolecular substances, among others. 

30 (1) Organic substances 

Native polymers — gum Arabic, gum guar, carrageenan, gum tragacanth, pectin, starch, gum xanthan, gela- 
tin, casein, dextrin, cellulose 

Semisynthetic polymers — cellulose polymer (methylcellulose, ethylcellulose, hydroxyethylcellulose, hydroxy- 
35 propylcellulose, carboxymethylcellutose sodium, carboxymethylceliulose calcium, etc.), carboxymethylstarch, 

sodium alginate, propylene glycol alginate 

Synthetic polymers — carboxyvinyl polymer (Carbopol), polyvinyl alcohol, polyvinylpyrrolidone, polyethylene 
glycol, polyvinyl methyl ether), sodium polyacrylate 

40 (2) Inorganic substances 

Bentonite, synthetic magnesium silicate, magnesium aluminosilicate, silicon dioxide, etc. 

[0041] The pharmaceutical composition of this invention preferably contains a thickener and the amount of the 
45 thickener in the pharmaceutical composition can be judiciously selected according to the objective viscosity of the phar- 
maceutical composition. For example, the thickener is used in a proportion of preferably 0.1 -10% (w/w), more prefera- 
bly 0.5~5%(w/w). Among the specific examples given above, cellulose polymer such as hydroxypropylcellulose, 
carboxyvinyl polymer are more preferable, and it is possible to change the touch of the pharmaceutical composition by 
changing them. 

so [0042] In addition to the above ingredients, the pharmaceutical composition of this invention may contain the con- 
ventional excipient (e.g. lactose, sucrose, starch, mannitol, etc.), stabilizer [antioxidant (e.g. ascorbyl palmitate, toco- 
pherol, etc.)), coloring agent, sweetener, perfume, diluent and preservative, as well as other medicinally active 
substances. Particularly, the stability of the present pharmaceutical composition can be improved if 0.01-1%(w/w), more 
preferably 0.05-0. 1%(w/w) amount of ascorbyl palmitate is used as the stabilizer. 

55 [0043] The pharmaceutical composition of this invention can be used by applying it to the affected site, particularly 
the skin lesion, once to 4 times daily. 

[0044] The proper amount of said macrolide compounds in the pharmaceutical composition is dependent on its 
particular species used, the patient's age, the type of disease and its severity, and other factors. Typically, the recom- 
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mended amount relative to the total composition is 0.001-20% (w/w). more preferably 0.01-10% (w/w) most prefera- 
Wy 0 S-3% II). The composHion may further contain one or more other drugs which are .nd-cated In d,seases of 

JImsT Meanwhile, the pharmaceutical composition of this invention can be produced in the same manner as 
described in the following examples. 

Examples 

ro0461 The following examples are intended to illustrate this invention in further detail and should by no means ; be 
co^stLd a^deWng the scope of the invention. In the following examples, FK506 is admixed as is monohydrate > when 
p'parin ^composi containing it, though its amount is expressed as the weight of FK506. not of ,«s monohydrate. 



Example 1 
15 [Composition 1) 
[00471 



20 



30 



40 



FK506 


0.3 mg 


Diethyl sebacate 


10 mg 


Diethylene glycol monoethyl ether 


10 mg 


Propylene glycol 


q.s. 


Hydroxypropylcellulose 


2.5 mg 


Total 


100 mg 



[00481 Diethylene g^col monoethyl ether was dissolved in a mixture of propylene g*col and diethyl sebacate ^and 
SSol and hydroxypropylcellulose were then dssolved in the resultant solution, followed by st.mng. to provide a gel 
preparation tor external application. 



35 Example 2 

[0049] According to a similar manner 
[Composition 2] 
[0050] 



to Example 1, the following pharmaceutical compositions were prepared. 



FK506 

Diethyl sebacate 

Diethylene glycol monoethyl ether 
Propylene glycol 


0.03 mg 
10 mg 
10mg 
q.s. 


Total 


100 mg 



55 
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[Composition 3] 
[0051] 

5 



FK506 | 


0.03 mg 


Diethyl sebacate 


10 mg 


Diethylene glycol monoethyl ether 


10 mg 


Propylene glycol 


q.s. 


Hydroxypropylcellulose 


2.5 mg 


Total 


100 mg 



[Composition 4] 
[0052] 



FK506 


0.03 mg 


Diethyl sebacate 


15 mg 


Diethylene glycol monoethyl ether 


10 mg 


Propylene glycol 


q.s. 


Hydroxypropylcellulose 


2.5 mg 


Total 


100 mg 



[Composition 5] 
35 [0053] 



Ascomycin 


0.3 mg 


Diisopropyl adipate 


10 mg 


Diethylene glycol monoethyl ether 


10 mg 


Butylene glycol 


q.s. 


Hydroxypropylcellulose 


2.5 mg 


Total 


100 mg 



[Composition 6] 

so 

[0054] 



FK506 


0.3 mg 


Diethyl sebacate 


10 mg 
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(continued) 



Propylene glycol 


q.s. 


Total 


100 mg 



5 

[Composition 7] 
[0055] 

10 



FK506 


0.3 mg 


Diethyl sebacate 


10 mg 


Diethylene glycol monoethyl ether 


10 mg 


Propylene glycol 


q.s. 


Carbopol 


2.5 mg 


Total 


100 mg 



[Composition 8] 
[0056] 

25 



FK506 


0.3 mg 


Diethyl sebacate 


10 mg 


Diethylene glycol monoethyl ether 


10 mg 


Propylene glycol 


38.59mg 


Polyethylene glycol 


38.59mg 


Ascorbyl palmitate 


0.02mg 


Carbopol 


2.5 mg 


Total 


100 mg 



40 

Example 3 

[0057] According to a similar manner to Example 1 , the following pharmaceutical compositions 9, 10, 1 1 
pared. 

45 





Composition N< 


>. I 




9 (% w/w) 


10(%w/w) 


1 1 (% w/w) 


FK506 


1.00 


0.30 


0.10 


Diethyl sebacate 


10.00 


10.00 


10.00 


Diethylene glycol monoethyl ether 


10.00 


10.00 


10.00 


Propylene glycol 


76.48 


77.18 


77.38 


Ascorbyl palmitate 


0.02 


0.02 


0.02 
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(continued) 





Composition No. 




9 (% w/w) 


10(%w/w) 


11 (%w/w) 


Hydroxypropylcellulose 


2.5 


2.5 


2.5 



Example 4 

w [0058] According to a similar manner to Example 1 , the following pharmaceutical compositions 1 2, 1 3, 1 4 were pre- 
pared. 





Composition No. 




12(%w/w) 


13(%w/w) 


14 (%w/w) 


Ascomycin 


1.00 






33-epi-chloro-33-desoxyascomycin 




1.00 




40-O-(2-Hydroxy)ethylrapamycin 






1.00 


Diethyl sebacate 


10.00 


10.00 


10.00 


Diethylene glycol monoethyl ether 


10.00 


10.00 


10.00 


Propylene glycol 


76.48 


76.48 


76.48 


Ascorbyl palmitate 


0.02 


0.02 


0.02 


Hydroxypropylcellulose 


2.5 


2.5 


2.5 



30 

Example 5 

[0059] The percutaneous absorption and cutaneous retention experiments performed using the pharmaceutical 
composition of the invention are described below. 
35 [0060] Using Composition 1 of Example 1 , an in vivo percutaneous absorption experiment and a cutaneous reten- 
tion (residue in skin) experiment were carried out. 

[0061] As experimental animals, three 7-week-old male SD rats were used. With each animal immobilized in supine 
position in a stereotaxic device, the hair coat was removed with an electric clipper and a depilatory cream (Eva Cream, 
manufacture by Tokyo Tanabe Co.) was applied to the clipped area. After application of the cream, the local skin was 

40 washed with water for 10 minutes to remove the hairs and the animal was returned to the cage and kept intact for 24 
hours. After the animal was immobilized again in supine position in the stereotaxic device, a 2.5 cm x 4 cm area was 
marked off on the depilated abdominal skin of the rat and 50 mg of the test drug was applied to said marked-off area. 
At predetermined times after medication, 0.3 ml of blood was withdrawn from the subclavian vein into an EDTA-contain- 
ing syringe and, after through mixing of blood with EDTA, the blood sample was stored frozen until assayed. The whole 

45 blood concentration of FK506 Substance was determined by subjecting the blood sample to the enzyme immunoassay 
using a peroxidase (the assay system described in, for example, Japanese Kokai Tokkyo Koho H1 -92659). 
[0062] On the other hand, after blood sampling at the 24th hour, the surface of the medicated skin was washed with 
water and the skin tissue was excised from the above-mentioned marked-off area. After the subcutaneous adipose tis- 
sue was removed from the isolated skin, the skin tissue was homogenized in 0.1N-HCI/ethanol (1/1) to prepare a 1% 

so (w/w) skin tissue homogenate. The amount of FK506 Substance in this homogenate was determined by the enzyme 
immunoassay described above. 

[0063] The percutaneous absorption parameters of the test drug were determined. The results are presented in 
Table 1 . In Table 1, AUC [0-24 hr] denotes the area under the 0~24hr blood concentration -time curve. 
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Table 1 



Sample administered 


AUC[0-24hr](ng-hr/ml) 


Residue in skin (%) (after 
24 hr) 


Composition 1 


>30 


7s~ 



10 



15 



25 



30 



35 



Effect of the Invention 

[0 oe 41 i-accordancewKh^^ 

compound, particularly the tncychc « f n Z^Sen^traEon efficiency, in particular, a gel prepa- 

stabimy. workabHity. user ^^"^JjS fnsures a ™m prld penetration ? the macrolide compound, 
ration for external application could be provided ^""^"JS, saft through the keratoid layer, which is a bar- 
particularly said tricyclic compound (I) or ^J^*"j^^J^^^^J^^^^^)gjo^ the macrolide Compound. In addi- 

the "risk for dermatrophy and the „ useful for the treatment or prevention of inflam- 

l0 065] The P ha ™^ of immunologicaily-mediated diseases (,g. 

matory or hyperproliferatrve skin diseases or cuiaimu «.horrheic dermatitis, lichen planus, pemphigus, 

psoriasis, atopic dermatitis, contact dermatitis .eczematori ^^^^^^^m. lupus 
bullous pemphigoid, epidermolysis bullosa ^^^^^Sp^sse^ by the macrolide com- 

erythematosus, acne, and alopecia areata) because o the J-J^KSJ^i*- tor the treatment or prophy- 

«rtrrr P = 

KTTS!^^ * the present inven,ion fe useful ,or the therapy or prophy ~ 

^z^:^^^^^^ p — and cutaneous T " ceH 

lymphoma); r c>iirr( . rv 

encompassed within the description of the present specification. 
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Claims 

, A pharmaceutfca! composition, which comprises ^^^eT^^ ^ & ^ 
maceutical base, and optionally a compatibiliz.ng agent and/or a th.ckener. 

2 . The pharmaceutica. compost according to Cairn 1. in which the macrolide compound is a .rlcycHc compound 
of the formula (I): 



50 



55 
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10 



15 




(I) 



20 

(wherein each of adjacent pairs of R 1 and R 2 , R 3 and R 4 , and R 5 and R 6 independently 

(a) is two adjacent hydrogen atoms, but R 2 may also be an alky I group or 
25 (b) may form another bond formed between the carbon atoms to which they are attached; 

R 7 is a hydrogen atom, a hydroxy group, a protected hydroxy group, or an alkoxy group, or an oxo group 
together with R 1 ; 

R 8 and R 9 are independently a hydrogen atom or a hydroxy group; 
30 R 10 is a hydrogen atom, an alkyl group, an alkyl group substituted by one or more hydroxy groups, an alke- 

nyl group, an alkenyl group substituted by one or more hydroxy groups, or an alkyl group substituted by an 
oxo group; 

X is an oxo group, (a hydrogen atom and a hydroxy group), (a hydrogen atom and a hydrogen atom), or a 
group represented by the formula -CH 2 0-; 
35 Y is an oxo group, (a hydrogen atom and a hydroxy group), (a hydrogen atom and a hydrogen atom), or a 

group represented by the formula N-NR 11 R 12 or N-OR 13 ; 

R 11 and R 12 are independently a hydrogen atom, an alkyl group, an aryl group or a tosyl group; 
R 13 , R 14 , R 15 , R 16 , R 17 , R 18 , R 19 , R 22 and R 23 are independently a hydrogen atom or an alkyl group; 
R 24 is an optionally substituted ring system which may contain one or more heteroatoms; 

40 n is an integer of 1 or 2; and 

in addition to the above definitions, Y, R 10 and R 23 , together with the carbon atoms to which they are 
attached, may represent a saturated or unsaturated 5- or 6-membered nitrogen, sulfur and/or oxygen con- 
taining heterocyclic ring optionally substituted by one or more groups selected from the group consisting 
of an alkyl, a hydroxy, an alkoxy, a benzyl, a group of the formula -CH 2 Se(C 6 H 5 ), and an alkyl substituted 

45 by one or more hydroxy groups) or its pharmaceutically acceptable salt. 

3. The pharmaceutical composition according to Claim 2, wherein the tricyclic compound (I) is the one wherein each 
of adjacent pairs of R 3 and R 4 or R 5 and R 6 independently form another bond formed between the carbon atoms 
to which they are attached; 

50 

each of R B and R 23 is independently a hydrogen atom; 
R 9 is a hydroxy group; 

R 10 is a methyl group, an ethyl group, a propyl group or an allyl group; 
X is (a hydrogen atom and a hydrogen atom) or an oxo group; 
55 Y is an oxo group; 

each of R 14 , R 15 , R 16 , R 17 R 18 R 19 , and R 22 is a methyl group; 
R 24 is a 3-R 20 -4-R 21 -cyciohexyl group, 
in which 
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r*> „ hydroxy, an a.koxy group, an oxo group, or a ; 0CH2 °^ substrtuents. 

group, p-tolyloxythiocarbonyioxy. or R 25 R CHCOO-. 
5 in which 

R 25 is optionally protected hydroxy or protected amino, and 
R 26 is hydrogen or methyl, or 
R 20 and R 21 together form an oxygen atom in an epoxide ring; and 
n is an integer of 1 or 2. 

.„ tn rlaim . wnerein the dissolution/absorption promoter is a member 

. 6 .epha—— 

iistate.dnsopropyladipate or diethyl sebacate. 

„ to rlaim , where in the pharmaceutical base is hydrophilic glycols. 
7 The pharmaceutical composition accordmg to Claim 1 . wherem 

nr H-,n„ to Claim 1 which comprises diethylene glycol monoethyl ether as the 
2 5 8. The pharmaceutical composition according to Cla.m1.wmcn 

compatibilizing agent. 

ornate Claim 1 which comprises cellulose polymer or carboxyvinyl polymer 
9. The pharmaceutical composition according to Claim 1, wn.cn 
as the thickener. 

X 10 . The pharmaceutical composHion according to Claim 1 . which is in a gel form. 



35 
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